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ENDOSCOPIC DEVICE 

TECHNICAL FIELD 
This document relates to endoscopic devices. 

BACKGROUND 

Endoscopic devices are used for examining and operating on a body site such as a 
body canal or a hollow organ. Endoscopic devices additionally provide ports for the 
introduction of surgical instruments and irrigation fluid or for the removal of waste irrigation 
fluid, blood, or tissue fragments to facilitate the operation. The endoscopic device can be, for 
example, a hysteroscope for examining the uterine cavity, a cystoscope for examining the 
urinary tract, or a colonoscope for examining the colon. 

In general, a hysteroscope releases fluid to expand the uterine cavity so that the inside 
of the uterine cavity can be viewed. The hysteroscope also provides a light source that 
permits viewing of both the inside of the uterine cavity and any openings to and from the 
uterine cavity. If surgery is to be done, small instruments are inserted through the 
hysteroscope. 

SUMMARY 

In one general aspect, an endoscopic device for use at a site within a body includes an 
inner portion and a sheath surrounding the inner portion. The inner portion defines an 
operative channel that provides a path for fluid to or from the body site. The inner portion 
also defines an optical channel. The sheath defines a pressure-sensing channel and a fluid 
channel that provides a path for fluid to or from the body site. The pressure-sensing channel 
and the fluid channel are defined between the sheath and the inner portion. The pressure- 
sensing channel is configured to communicate with a pressure sensor to sense pressure at the 
body site. 

Implementations may include one or more of the following features. For example, 
the operative channel may provide an inflow path for fluid from a fluid source to the body 
site, while the fluid channel provides an outflow path for fluid from the body site. The inner 
portion may include a first cylindrical inner wall that defines the operative channel. The 
inner portion and the sheath may extend along a longitudinal axis of the device. 
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The inner portion may include a second cylindrical inner wall that defines the optical 
channel, which may be enclosed within the inner portion to provide an opening for housing 
an optical device. The optical channel may be radially symmetric. 

The inner portion and the sheath may be integral or separate pieces that interfit. The 
inner portion may include a circular rim having an outer surface that contacts an inner 
surface of the sheath at a distal end of the inner portion. The inner portion may include an 
element that aligns with an element of the sheath. The elements of the inner portion and the 
sheath may be configured to align the inner portion with the sheath. 

The endoscopic device may include a pressure-sensing port that maintains coupling 
between the pressure sensor and the pressure-sensing channel as the pressure-sensing port is 
rotated relative to the sheath and about a longitudinal axis of the sheath. The endoscopic 
device may alternatively or additionally include a fluid port that maintains coupling to the 
fluid channel of the sheath as the fluid port is rotated relative to the sheath and about a 
longitudinal axis of the sheath. 

The endoscopic device may include a hub surrounding the sheath and including the 
pressure-sensing port. The hub may be configured to seal to the sheath to couple the pressure 
sensor to the pressure-sensing channel. 

The sheath may define an opening extending from the fluid channel to provide a fluid 
path to or from the fluid channel through the opening of the sheath. The sheath may contact 
the inner portion at an end of the inner portion. The sheath may include an end that is flush 
with a distal end of the inner portion. 

The inner portion may include an outer region having a first cylindrical portion with a 
first outer diameter and a second rim portion attached to the first cylindrical portion and 
having a second outer diameter larger than the first outer diameter. The fluid channel may be 
bounded between the first cylindrical portion and the sheath. 

The pressure-sensing channel may be spatially segregated from the operative channel, 
the fluid channel, and the optical channel. The operative channel may be radially symmetric. 

The operative channel may provide an outflow path for fluid from the body site. The 
fluid channel may provide an inflow path for fluid from a fluid source to the body site. 

The device may include a hub surrounding and sealing a proximal end of the sheath 
from external fluids. The hub includes a pressure-sensing port that couples the pressure 
sensor to the pressure-sensing channel. 
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In another general aspect, a surgical procedure is performed at a body site. A fluid 
supply is connected to an endoscopic device. The endoscopic device defines a pressure- 
sensing channel between a sheath and an inner portion, a first fluid flow path between the 
sheath and the inner portion, and a second fluid flow path enclosed within the inner portion. 
A pressure sensor is coupled to the pressure-sensing channel and the endoscopic device is 
inserted into the body site. An operative device is inserted into an operative channel defined 
by the inner portion and an optical device is housed in an optical channel defined by the inner 
portion. Fluid from the fluid supply is irrigated to the body site through one of the fluid flow 
paths. Fluid from the body site is removed through the other of the fluid flow paths and the 
pressure at the body site is monitored with a pressure sensor. 

In another general aspect, an endoscopic device for use at a site within a body 
includes a continuous flow endoscope defining a channel for sensing pressure and an outflow 
path for fluid from the body site. The continuous flow endoscope defines an operative 
channel that defines an inflow fluid path to the body site and is configured to receive an 
operative device. The continuous flow endoscope defines an optical channel configured to 
house an optical device. 

In another general aspect, an endoscopic device for use at a site within a body 
includes an inner portion and a sheath surrounding the inner portion. The inner portion 
defines an operative channel enclosed within the inner portion. The operative channel 
provides a path for fluid to and from the body site. The operative channel is configured to 
receive the operative device. The sheath defines a pressure-sensing channel and a fluid 
channel that provides a path for fluid to or from the body site. The pressure-sensing channel 
and the fluid channel are defined between the sheath and the inner portion, and the pressure- 
sensing channel is configured to communicate with a pressure sensor. A pressure-sensing 
port maintains coupling between the pressure sensor and the pressure-sensing channel as the 
pressure-sensing port is rotated relative to the sheath and about a longitudinal axis of the 
sheath. 

In another general aspect, an endoscopic device for use at a site within a body 
includes an inner portion and a sheath surrounding the inner portion. The inner portion 
defines an operative channel enclosed within the inner portion. The operative channel 
provides a path for fluid to or from the body site. The sheath defines a pressure-sensing 
channel that is configured to communicate with a pressure sensor and a fluid channel that 



Docket No.: 00167-460001 



provides a path for fluid to or from the body site. The pressure-sensing channel and the fluid 
channel are defined between the sheath and the inner portion. The sheath includes an 
alignment element that aligns with an alignment element of the inner portion. 

Aspects of the procedures and devices can include one or more of the following 
advantages. For example, the endoscopic device enables accurate monitoring of irrigation 
fluid pressure during a procedure, thus preventing life threatening complications to the 
patient. Accurate monitoring is particularly critical when non-physiological irrigation and 
distention fluids, such as 5% sorbitol and 1.5% glycine, are infused into the body site. Non- 
physiological fluids are frequently used during electrosurgical procedures because these 
fluids are not electrically conducting. Monitoring of non-physiological fluids is important 
because excessive uptake of these fluids into the body site during the procedure poses serious 
risks to the patient such as surgical complications and death. 

The amount of fluid uptake by the body at the body site is a function of the pressure 
that is applied to the body site by the irrigation fluid (called distention). If the body site is a 
uterine cavity, which is a particularly vascular system, and the endoscopic device is a 
hysteroscope, fluid uptake occurs relatively easily when the distension pressure exceeds the 
venous pressure of the cardiovascular system. Thus, measuring or predicting uterine 
distention pressure accurately is critical to keeping fluid uptake by the body to a minimum to 
improve safety of hysteroscopic procedures. 

The pressure-sensing channel is separated from and does not obstruct the operative 
channel. Thus, the pressure-sensing channel does not interfere with introduction of the 
operative device. Additionally, though the inner portion and the sheath contact each other at 
the rims, concentricity between the inner portion and the sheath is maintained throughout the 
longitudinal length. 

Other features will be apparent from the description, the drawings, and the claims. 

DESCRIPTION OF DRAWINGS 
Fig. 1 A is a perspective view of an endoscopic device. 

Fig. IB is an enlarged perspective view of a distal end portion of the endoscopic 
device of Fig. 1A. 

Fig. 1C is a partial cutaway side view of the endoscopic device of Fig. 1 A. 
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Fig. ID is a perspective view of an inner member of the endoscopic device of Fig. 

. 1A- 

Fig. IE is a perspective view of an outer member of the endoscopic device of Fig. 1 A. 

Fig. IF is a partial cutaway side view of the endoscopic device of Fig. 1 A. 

Fig. 2 is a perspective view of a distal end portion of an outer member of the 
endoscopic device of Fig. 1A. 

Fig. 3 is a perspective view of a distal end portion of an inner member of the 
endoscopic device of Fig. 1A. 

Fig. 4 is a cross-sectional view along line 4-4 of the endoscopic device of Fig. IB. 

Fig. 5 is a cross-sectional view along line 5-5 of the endoscopic device of Fig. IB. 

Fig. 6 is a cross-sectional view along line 6-6 of the endoscopic device of Fig. 1A. 

Figs. 7 and 8 are perspective views of alternative implementations of distal end 
portions of endoscopic devices. 

Like reference symbols in the various drawings indicate like elements. 

DETAILED DESCRIPTION 

Referring to Figs. 1 A- IF, an endoscopic device such as a hysteroscope 100 is used to 
examine and surgically operate on a body site such as a uterine cavity of a patient. The 
hysteroscope 100 extends along a longitudinal axis 115 and has a distal, cylindrical, end 
portion 1 17 for insertion into the uterine cavity, and a proximal end portion 1 19 for use by an 
operator external to the uterine cavity. The hysteroscope 100 includes an outer member 125 
(Fig. IE) configured to receive an inner member 140 (Fig. ID), as discussed below. 

By convention, the following definitions are used throughout. First, "inflow" is used 
to designate fluid that flows through an inlet channel within the hysteroscope 100 and enters 
the uterine cavity. "Outflow" is used to designate fluid that leaves the uterine cavity and 
flows through a channel within thehysteroscope 100. An endoscopic device that is 
"continuous flow" includes a channel for fluid inflow and a channel for fluid outflow. Some 
endoscopic devices are configured to be continuous flow because access to the body cavity 
may be limited to the single opening of the body cavity through which the endoscopic device 
is inserted. Thus, when using a continuous flow endoscopic device, the surgeon need not 
create an incision into the patient to irrigate fluid from the body site because the fluid is able 
to flow through the outflow channel of the device. 
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Referring to Figs. 1C and IE, the outer member 125 includes a hub 120 and a sheath 
107 that extends from the hub 120 distally along the longitudinal axis 115. The sheath 107 
and the hub 120 are sealed to prevent unwanted passage of fluid into and out of the 
hysteroscope 100 and to ensure that fluid freely flows from openings of the sheath 107 
5 through channels and ports of the hub 120, as discussed below. To this end, and with 
particular reference to Fig. 1C, the sheath 107 includes circumferential grooves 127 for 
receiving O-rings 129 that seal the hub 120 to the sheath 107. 

The hub 120 includes a port 170 and an outflow port 150 that include, respectively, 
channels 171 and 172 (as shown in Fig. 1C). The sheath 107 includes an opening 142 in 

10 fluid communication with the channel 171 of the hub 120 and an opening 143 in fluid 
communication with the channel 172 of the hub 120. The channels 171 and 172 and the 
openings 142 and 143 are configured such that the hub 120 can be rotated 360° relative to the 
sheath 107 while maintaining fluid communication between the channels 171 and 172 and 
the openings 142 and 143, respectively. 

15 Referring to Figs. IB and 2, the sheath 107 includes a distal portion having circular 

openings 205 formed along longitudinal rows about the circumferences of the sheath 107. 
The openings 205 provide channels for fluid outflow during a patient examination or surgical 
procedure. 

Referring particularly to Figs. 1C, IE and IF, the sheath 107 includes a proximal 
20 connector 121 having protrusions 134 that enable the user to grip and rotate the connector 

121 when joining the outer member 125 to the inner member 140. The proximal connector 

121 includes L-shaped channels 175 bored out of an inside surface of the connector 121. 

Two of the L-shaped channels 175 (shown in Fig. IF) are spaced apart from each other by 

180° and one of the L-shaped channels 175 is spaced from each of the other two by 90°. 
25 Each of the L-shaped channels 175 has a proximal side that extends along the longitudinal 

axis 115 and a distal side extending perpendicularly from the proximal side and the 

longitudinal axis 115. 

As shown in Fig. ID, the inner member 140 includes a tool member 1 10 and an inner 

cylindrical portion 109 that extends from the tool member 1 10 distally along the longitudinal 
30 axis 115. The outer diameter of the inner cylindrical portion 109 is less than the inner 

diameter of the sheath 107. The inner member 140 is sized to fit within and mate with the 

outer member 125, as discussed below. 
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The tool member 110 includes a connector 130 and a tube 135 for receiving operative 
devices. Guide pins 180 and 185 are formed along an outer surface of a circular rim 182 of 
the connector 130. The guide pins 180 are spaced apart by 180° and the guide pin 185 is 
spaced from each of the guide pins 180 by 90°. In addition, the circular rim 182 maintains 
5 concentricity between the sheath 107 and the inner cylindrical portion 109 along the 

longitudinal axis 115 when the inner member 140 and the outer member 125 are assembled. 

An optical port 312 is positioned on the connector 130 to receive a light source. 
Additionally, the tube 135 may couple to a telescope 160 having an eyepiece with an opening 
that permits the operator to view the cavity directly from the eyepiece 165 or through a 
10 camera coupled to the eyepiece 165. The tube 135 includes an inflow port 175 that connects 
with a source of fluid external to the hysteroscope 100 and an entry port 177 that receives an 
operative device. 

Referring also to Figs. 3-6, the inner member 140 includes an operative channel 305 
and an optical channel 310 extending from a distal portion 300 through the tool member 1 10. 

15 The operative channel 305, which is defined within the inner member 140, extends along the 
longitudinal axis 115, through the tube 135, and couples to the inflow port 175 and to the 
entry port 177. The operative channel 305 provides an inlet channel for inflow to the uterine 
cavity from the inflow port 175. Fluid inflow through the operative channel 305 is controlled 
by an inflow valve 174 on the inflow port 175. The operative channel 305 is designed to 

20 receive an operative device, which has been inserted into the tube 135 through the entry port 
177. The operative device is any device that is configured to alter or reconfigure tissue at the 
body cavity. For example, the operative device may be a laser, a shaver, a cutting device, a 
drill, a clamp, a grasping device, a staple, or any tissue penetrating device. 

The optical channel 310, which is defined within the inner member 140, extends 

25 along the longitudinal axis 115, through the tube 135, and couples to the optical port 312. 

The optical channel 3 10 is designed to house one or more optical devices, such as a lens for 
focusing the light from the light source or the uterine cavity, a waveguide for capturing 
images of the uterine cavity, or a fiber optic bundle that transports light from the light source 
received through the optical port 312 to the uterine cavity. The lens can be positioned 

30 anywhere along the channel 310. The fiber optic bundle may be designed into any suitable 
form, such as, for example, a hollow ring, a single bundle, or a set of bundles. Additionally, 
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the optical channel 310 may couple with the telescope 160 to permit the operator to view the 
uterine cavity. 

The inner cylindrical portion 109 includes a groove 315 defined between longitudinal 
ledges 320 that are formed on an outer surface 322 of the inner cylindrical portion 109 along 
the longitudinal axis 1 15. A partially-circular rim 330 is formed along the distal end 301 of 
the inner member 140. The rim 330 has an outer diameter that is larger than an outer 
diameter of the outer surface 322. 

To assemble the inner member 140 and the outer member 125, the distal portion 300 
of the inner member 140 is inserted into the connector 121 of the outer member 125. The 
operator uses the protrusions 134 to grip and rotate the connector 121 during assembly. As 
the distal portion 300 is inserted into the connector 121, the inner cylindrical portion 109 
slides through the hub 120 and through the sheath 107. Guide pins 180 slide through the 
proximal side of the L-shaped channels 175 that are spaced apart by 180°. Additionally, the 
guide pin 185 slides through the proximal side of the L-shaped channel 175 that is positioned 
between the other two L-shaped channels 175. As the distal portion 300 is further inserted 
into the outer member 125, the guide pins 180 and 185 reach the edges of the proximal sides 
of the L-shaped channels 175. At this point, the connector 121 is rotated relative to the outer 
member 125 and the guide pins 180 and 185 slide through the distal sides of the L-shaped 
channels 175. The inner member 140 is locked in place within the outer member 125 due to 
the frictional engagement between the guide pins 180 and the respective L-shaped channels 
175. Furthermore, the outer member 125 and the inner member 140 are constrained to join in 
only one configuration because the guide pins 180 and 185 can move through the L-shaped 
channels in only one alignment. 

Once assembled, the groove 315 and the sheath 107 form a third, pressure-sensing 
channel 405 along the longitudinal axis 115 between the sheath 107 and the groove 315. A 
pressure sensor or appropriate pressure sensing apparatus (not shown) is coupled to the port 
170 (Figs. 1A and 1C) and is fluidly connected with the pressure-sensing channel 405 
through the channel 171 within the port 170 and the opening 142 of the sheath 107 (as shown 
in Fig. 1C). In this way, the pressure sensor measures actual pressure at the uterine cavity 
through the pressure-sensing channel 405. The pressure-sensing channel 405 extends past 
the opening 142 such that the pressure-sensing channel 405 is fluidly coupled to the opening 
142. The opening 142 is designed to extend through the sheath 107 and to communicate with 
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the pressure-sensing channel 405 at one location along the circumference of the sheath 107. 
As discussed above, the outer member 125 and the inner member 140 align in only one 
configuration, which ensures that the opening 142 is aligned with the pressure- sensing 
channel 405. Furthermore, the pressure-sensing channel 405 ends just beyond the opening 
5 142 such that the pressure-sensing channel 405 does not communicate with the opening 143. 

An outflow channel 155 is defined along the longitudinal axis 115 between the sheath 
107 and the inner cylindrical portion 109. The outflow channel 155 allows fluid to flow from 
the uterine cavity through the openings 205, through the opening 143 of the sheath 107, and 
through the channel 1 72 of the outflow port 150 (shown in Figs. 1 A and 1C). Moreover, 

10 outflow fluid from the outflow channel 155 is prevented from entering the pressure-sensing 
channel 405 and the port 170 because the outflow channel 155 is segregated from the 
pressure-sensing channel 405 by the longitudinal ledges 320. Fluid outflow through the 
outflow channel 155, the opening 143, and the channel 172 is controlled by the outflow port 
150. The outflow port 150 is adapted to be coupled to an appropriate mechanism (such as a 

15 suction device) for removing fluid. 

Because the outflow channel 155 and the operative channel 305 are separate, non- 
communicating channels, resistance to fluid flow within the outflow channel 155 remains 
constant regardless of the shape or size of the operative device within the operative channel 
305. Furthermore, the outflow channel 155 is segregated from and thus does not 

20 communicate with the opening 142, 

The components of the hysteroscope 100 can be made of materials that are selected to 
facilitate safety and durability in operation of the hysteroscope. Thus, for example, the inner 
member 140 and/or the outer member 125 can be made of metal alloys or plastics. 
Furthermore, the hysteroscope is sized and dimensioned to facilitate viewing the uterine 

25 cavity. For example, the sheath 107 has an outer diameter of about 6-1 1 mm along end 

portion 117 and a longitudinal length of 15-25 cm, and the overall length of the hysteroscope 
100 is about 25-35 cm. 

The operator may receive the hysteroscope 100 in two pieces, the outer member 125 
and the inner member 140. Thus, the operator would need to assemble the hysteroscope 

30 prior to use. During assembly, the operator connects the fluid lines to appropriate ports 150 
and 175 and to the pressure-sensing channel 405 through port 170. Additionally, if a surgical 
procedure is performed, the operator inserts an operative device into the operative channel 
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305 through the entry port 177. The optical device is housed within the optical channel 310 
and the operator need only attach the light source to the optical channel 310 using the port 
312. 

After assembly, the operator inserts the hysteroscope 100 into the uterine cavity in a 
5 patient procedure. The operator guides the end portion 1 17 of the hysteroscope 100 to a 
particular location within the uterine cavity using the selected optical devices. During the 
patient procedure, the operator continuously pumps or irrigates fluid into the uterine cavity 
through the operative channel 305 to distend the uterine cavity, thus enabling the operator to 
perform the desired procedure. Moreover, the operator removes fluid and any other debris 
10 (such as tissue or blood) from the uterine cavity through the outflow channel 155. Fluid 

pressure is provided, for example, by positioning a source of fluid at a predetermined height 
in the operating room relative to the uterine cavity. As another example, fluid pressure may 
be provided by a pump that has a pre-selected pressure setting. 

The hysteroscope is designed to provide fluid flow into and out of the uterine cavity 
15 and to provide actual (not estimated) intrauterine pressure information to the operator (or to a 
pump) to insure that a predetermined pressure limit is not exceeded. This is accomplished by 
sensing pressure through the pressure-sensing channel 405, which is segregated from the 
operative channel 305 and the outflow channel 155. 

Other implementations are within the scope of the following claims. 
20 For example, the endoscopic device 100 can be designed for use in any body site. 

The endoscopic device can be a cystoscope for examining a urinary tract or a colonoscope 
for examining a colon. The openings 205 may be shaped to have non-circular cross-sections, 
such as, for example, elliptical or polygonal cross-sections. 

Referring to Figs. 7 and 8, distal end portions 700 and 800 of alternate 
25 implementations of the hysteroscope replace the openings 205 in the outer member with 
transverse slots 705 and longitudinal slots 805, respectively. 

In another implementation, the fluid inflow and outflow paths may be reversed from 
the description above. Thus, for example, the channel 155 may provide an inflow path for 
fluid from a source of fluid and the operative channel 305 may provide an outflow path for 
30 fluid from the uterine cavity. 

Any number of parts of the hysteroscope 100 may be pre-assembled prior to use by 
the operator. For example, the operator may receive the hysteroscope 100 completely 
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assembled or the operator may need to assemble the hub 120 to the sheath 107 and/or the tool 
member 1 10 to the inner cylindrical portion 109. The optical device may arrive separately 
from the hysteroscope 100. Thus, the operator may need to insert the optical devices into the 
optical channel 310 upon receipt of or prior to use of the hysteroscope 100. 

The inner member 140 may be formed integrally with the outer member 125. Though 
the connector 121 is described as including L-shaped channels that mate with the guide pins 
of the inner member 140, the outer member 125 may lock to the inner member 140 using any 
suitable locking mechanism. For example, the outer member 125 may include guide pins and 
the inner member 140 may include a channel. As another example, the inner member 140 
may include a single protrusion that mates with the channel of the outer member 125. 

The pressure sensor may be a miniature pressure sensor that is inserted in the port 170 
and/or the channel 405 to measure pressure within the channel 405. Electrical signals from 
the miniature pressure sensor may be analyzed and/or reviewed using a pressure sensor 
controller external to the port 170. 

The inner cylindrical member 109 and the tube 135 may be formed as an integral 
piece. Likewise, the sheath 107 and the hub 120 may be formed as an integral piece. 

What is claimed is: 
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